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Bridge Design Alternatives

for the Joint Transportation Committee
Washington State Legislature
December 11, 2014

Linda Figg
President/CEO
FIGE CREATING BRIDGES AS ART® FIGG Bridge Companies
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CREATING BRIDGES AS ART®

FIGG

Exclusively Specializing in Bridges for 36 Years
United States of America and International

FIGG Bridges in 42 states and 6 countries

FLORIDA

Family of Bridge Companies:

FIGG Bridge Engineers BRlDGE

FIGG Bridge Inspection ,_—.GG BUILDERS
FIGG Bridge Developers

FIGG Bridge Managers B Building Bridge Landmarks™

WASHINGTON

COLORADO Vi RGINIA BOSTON



355 Bridge Design
Awards for Our
Customers

All Bridges Built
Because They Were
Lowest Cost




Sunshine Skyway Bridge, FL Blue Ridge Parkway Viaduct, NC Natchez Trace Parkway Arches, TN

National Park Service National Park Service

3 Presidential Awards

through the National Endowment for the Arts
-Only 5 ever for Bridges-

L
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FlGG CREATING BRIDGES AS ART



FIGG Has Delivered the Most Long Span :

Concrete Cable-Stayed Bridges in America
13 built concrete cable-stays in U.S. ,;, p [
11 FIGG responsible charge e i
7 Engineer of Record - A first for each state

5 Precast concrete - Engineer of Record
For All of them

|
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I-280 Veterans’ Glass City Skyway, OH

C&D Canal Bridge, DE Sunshine Skyway Bridge, FL



FIGG Has Delivered the Most

Long Span Concrete Bridges
iIn America

New |-35W Bridge, MN (504’) $234M

54 built long-span concrete bridges from
300’ to 1200’ spans as Engineer of Record

An unsurpassed record of success
in closing long spans concrete bridges

I-91 Brattieboro Bridge, VT (510") $60M




A.I.SO: SEISMIC BRIDGES * RECYCLING/RECLAIMING U\/
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FIGG
6 of the Top 25 Bridges
of all time

A Scranton Gillette Communications Publicalion



FIGG Bridges showcased on 7 television
shows in the last 14 years

History of Concrete 2000 - Modern Marvels
(All major bridges designed by FIGG)

TANNI Overseas Highway 2003 - Modern Marvels
(Seven Mile Bridge, FL Keys)

IR 0 : _ )
“ t-\n\'ﬁﬁig, R e DTy sy Do 3004 - i Naviels

History of Arches 2004 - Modern Marvels
(Natchez Trace Parkway Arches, TN)

v B \ | Mountain Roads 2007 - Modern Marvels
N U ‘\ ./\ (Blue Ridge Parkway, NC)

Super Bridge 2003 - 2 hour PBS/NOVA Special
\ / AN lO m ’A“_l Clark Bridge, IL

G ROIC A MR ILC  Twin City Bridge: After the Collapse 2009 - Nat Geo
— (New 1-35W Bridge, Minnesota)
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ENVI LONG BRIDGES OVER WATER LONG SPAN BRIDGES




| - 275 Sunshine Skyway Bridge. -‘..Tampa Bay, Florida
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Community
Vision




Signature Design




Functional
Sculpture
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nvironmental Sensitivity




Harmony with
Environment




Context Sensitive Design




Technical
Innovation
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Timeless




Sustainability is the Capacity to Endure

CREATING BRIDGES AsSs ART®



Applying FIGG
Archetypal Design
Principals to Concrete
Bridges

Establish a Theme

Blend Shapes

Create Shadows

Select Appropriate Textures
Choose Pleasing Colors
Open New Vistas

Use Native Materials
Create Feature Lighting

Incorporate Landscaping

New I-35W Bn;.ge, MN
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Concrete Segmental Bridges
are a Sustainable Solution



ENVIRONMENTAL

Concrete Segmental Bridges are COOL

Protect air, water and land
Protect ecosystem
Reduce green house gases
carbon footprint

Low energy use



Blue Ridge Parkway Viaduct FHWA
Grandfather Mountain, NC Owner - National Park Service




Blue Ridge Parkway Viaduct
Grandfather Mountain, NC




Blue Ridge Parkway Viaduct

Grandfather Mountain, NC



Blue Ridge Parkway Viaduct

Grandfather Mountain, NC \




Blue Ridge Parkway Viaduct
Grandfather Mountain, NC

Built from Above



Blue Ridge Parkway Viaduct

Grandfather Mountain, NC



Blue Ridge Parkway Viaduct
Grandfather Mountain, NC

Black Iron Oxide Matches Boulders




) ] Complements the Physical Setting While
Blue Ridge Parkway Viaduct | preserving Scenic, Aesthetic and

Grandfather Mountain, NC | Environmental Resources




I-70 Hanging Lake Viaduct | 9 bridges through canyon
Between Vail & Aspen, Colorado | Builtby Flatiron




I-70 Hanging Lake Viaduct
Between Vail & Aspen, Colorado
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duct
Colorado

I-70 Hanging Lake Via

Between Vail & Aspen
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US 191 Colorado River Bridge

Moab, Utah Near Arches National Park




; Bridge Color and stone texture on piers
Bridge Born of the Earth selected by the community blend the

bridge with canyon surroundings




Vermont: A Bridge To Nature

. $60 Million,
I-91 Brattleboro Bridge | .. '8 4 - pel/FiGG Team

Brattieboro,Vermont Construction Complete Spring 2016



Viewing Platforms - Gallery of the Natural Habitat

S . Sy Sandar
- s\_f : endering

Deck pattern representing the White t

Pine Tree and the Great Seal of the Concrete walkway with slate pattern
State of Vermont with 14 branches like

the first state seal. »\?“.
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TR N Sculpted railing posts to match
Nature pedestrian railing " bridge columns




Rendering

I-91 Brattlieboro Bridge

Brattieboro,Vermont
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I-91 Brattlieboro Bridge
Brattieboro,Vermont

Future Pedestrian Bridge




8y Bdl Wiison
Evtorial Director
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PROJECT: 191 Brassetonn Mg
LOCATION: bristmtonn '
OWNER

WImOrR Apersy
DESIGNER; |
CONTRACTOR: 11 O Consrucin
COST: 420 ik

START DATE: Seotomber 201
COMPLETION DATE: Aed 2014

Nowvernbed 2014« ROADS: BrenGes
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Cascades Connector Pedestrian Eco-Friendly Park Bridge
Bridge, Tallahassee, Florida | Construction Starts in 2015



East County Bridge Project
Between Clark County, Washington & Multnomah Gounty, Oregon
Crossing the GColumbia River
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Overall Bridge Layout
10,995’ long
4 lane bridge

Design Build / Turnkey
PCL/FIGG
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East End Bridge Rendering

Alignment is away from homes.
Convenient connection to 410’ - 480’ span lenths
commercial areas



Example Theme of Nature inspired by
Washington and Oregon Trees
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East End Bridge Rendering

East County Bridge Project

Connecting Communities

Between Clark County, Washington
& Multnomah County, Oregon




'ECONOMICAL

Cost and Time Savings
Local Economic Benefits
Resource Efficiency

Life Cycle Cost Benefits



Penobscot Narrows Bridge & Local economic development
Observatory, Maine $ 74 million cable stayed bridge




Innovative Cable Stay Cradle

Cradle Location
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FIGG Patented Cable Stay Cradle

Lowest maintenance cable-stayed solution creating over 100 year life

Removes 50% of the anchors, 50% of the operations



Grand Central Station, New York

Modern Marvels Invent Now Challenge

One of Top 25 Inventions of 2006 from over 4000 entries



Winner of 20 Design Awards including FHWA “Innovation Award”

THE CONSTRUCTION WEEKLY

July 10, 2008 « entcom LI L P T —

St A Soaking Shifting Shaking
EastCoast General Motors  Wood frame
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2004 #1 BRIDGE IN AMERICA JULY 10, 2006 ENR COVER



Penobscot Narrows Bridge & Observatory, Maine

The observation pylon stay 2, 10 and 17 reference strands have been replaced
with carbon fiber composite cable

First time in United States

All operations took place while bridge open to traffic, inside the box and without
opening exterior stay sheathing
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Transportation and Economic Development

Penobscot Narrows Bridge & Observatory, Maine
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Vertical Park Public Observatory

Tallest public observatory on a bridge - 420’ atop one pylon




Penobscot Narrows Bridge & Observatory, Maine
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“‘"j‘;;,.;.«* $255 Million
_,‘f"’“ ", ° Opened in 2007
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|-280 Veteran’s Glass City Largest bridge in Ohio history
Skyway, Toledo Ohio | 612°-6" main span




I-280 Veteran’s Glass City
Skyway, Toledo Ohio

Theme: Glass




I-280 Veteran’s Glass City
Skyway, Toledo Ohio




Context Sensitive Solutions
Involve Community
Better Quality of Life
Safer
Better Land Use



I-35W Bridge
Minneapolis, Minnesota

August 1, 2007, 40 year old Bridge
in Minneapolis, MN collapsed.

The bridge had been rated as structurally
deficient and raised concerns throughout
the US for the condition of bridges

New I-35W Bridge
Designed and Built in 11 Months

P — - J $234 Million

L

FIGG
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The Urban Neighborhood
in downtown Minneapolis
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New [|-35W Bridge 504’ Mainspan
Minneapolis, Minnesota Built by Flatiron with FIGG
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el b October 24, 2007
\ = ’ 7:30 AM - 5:00 PM
| 88 People
MMN/DOT / Residents, Businesses,

' Cultural/Arts,
University of Minnesota,
Government Officials

FIGG Bridge Design Charette™  voted on Bridge Features



Community =5
Involvement in the ==
Art of Design |

Sculpted Pier Shape
Bridge Color

Open Railing
Feature Lighting
Stone Abutments



Twin Box Girder - 5 Lanes Each.

Current Configuration Inside shoulder/lane designed to convert
to light rail in future



4 Lanes

- I/

Future Transit Ready | 4Lanes with LRT



Local materials, Local labor
Warming house maintains constant

Economy of Longline Precasting
in Spaces Near Site temperature for curing




Up to 4 segments/day | Time Savings



120 segments placed in
47 days over Mississippi River

Accelerated Bridge Construction




“Construction As A Spectator Sport” - New York Times

New I-35W Bridge

Community Involvement Minneapolis, Minnesota




NATIONAL
GEOG RAPHIC

~ New |-35W Bridge | 79 1ay) piers with LED Lights
Minneapolis, Minnesota



Eco-friendly Concrete

30’ Precast Gateway Sculptures

Inspired by the ancient symbol for
water, the gateway design consists of
three rippling —

forms thatrecall ==

the river and the flow of life.

Nanotechnology self-cleaning and
pollution-eating cement

When UV light hits surface of concrete
it creates a photocatalytic reaction that
cleans pollution out of the air



' LED Highway Lighting for Interstate - A first.
" / Worked with US Dept. of Energy

v

New |-35W Bridge Opened Sept. 18, 2008

Minneapolis, Minnesota at 5 a.m., 3 months ahead of schedule



Urban Bridges - All views are important
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: 205’ spans
17th Street Bridge 1908’ length

Ft. Lauderdale, Florida 8 - 3” wide piers



Underneath creates usable space 17th Street Bridge
that is quiet Ft. Lauderdale, Florida




17th Street Bridge
A Usable Space for Parks . Ft.Lauderdale, Florida




17th Street Bridge
Ft. Lauderdale, Florida

A Usable Space for Parks
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Maximizing Connectivity in 17th Street Bridge
Urban Environment | Ft Lauderdale, Florida




Selmon Expressway, Tampa, Florida
Doubling Capacity In Existing Right-of-Way
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2007 #1 Toll Facility in World by International Bridge, Tunnel & Turnpike Association



Tampa Hillsborough Expressway Authority -
A Vision For The Future

Dr.
I = 3
s X \jwa‘l M\ S
g . _««;A e °l;6
¢ | 04
V%“ "(‘ .
)', < K N 5
I 14 mile long
& |

toll road connecting
Brandon & Tampa

Cumsden Rd.



SPACE SAVER - The future answer to expanding
highways in existing right-of-way

59’

1’-6” 10° 12’ 12’ 12° 10° 1’-6”
> |« > |+ i > |+ >

— <

6 LANES IN 6 FEET



Piers built in median concurrent
with segment casting



Local Casting Yard at Selmon Expressway
Port of Tampa Tampa, Florida



Storage Yard at Port of Tampa | 3032 Precast Segments
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Segment (9’-4” wide) is loaded on

Bridge built by PCL
segment hauler truck ’ ¥
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Building from The Top While
Keeping Traffic Moving

2400’ built in one month
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All Electronic Tolling



Selmon Expressway - Tampa, Florida

5 miles (40 minute trip cut to 10 minutes)
$1.87 toll

Opened June 2006

Over 20 million trips, no accidents

$65 Square Foot

Before

6 LANES IN 6 FEET




Positive Effect on
Property Values

Property values adjacent to
elevated roadways designed
by FIGG since 1988 have
shown that average property
values increased during and
after construction

Selmon Expressway (2006)
43% the year after it opened
Regionally — 10% per year




..BAYLIFE

unexpecte
beauty
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July 1, 2007 Tampa Tribune

Selmon Expressway

Tampa, Florida




San Antonio “Y” Doubling the Capacity in the
San Antonio, Texas Existing Right of Way




" —

|_A The Alamo

a0 10

PTAVE Doubling the Capacity in the
- Sa‘{‘ :\“tf’“'_‘r’ Y Existing Right of Way
an ANtonio, 1€Xas | .10 and I-35 Meet



San Antonio “Y” Expanding Capacity using
San Antonio, Texas | existing shoulders
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San Antonio “Y”
San Antonio, Texas

Built over railroad



San Antonio “Y” Only 7’ of space used in
San Antonio, Texas | existing shoulder




San Antonio “Y” Only 7’ of space used in
San Antonio, Texas | existing shoulder
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: : Port Authority New York/New Jersey
AirTrain JFK, New York | o yuies . Builtin 21 months




AirTrain JFK, New York ?&&m;:m :':;Y;:"n:fs" ——
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- . Create median for elevated structure
AirTrain JFK, New York in existing right-of-way

YT




. . Van Wyke Expressway
AirTrain JFK, New York 160,000 vehicles per day




bridges and

Built over exi
down the median

AirTrain JFK, New York l
|




AirTrain JFK, New York Long open spans




Positive Effect on  ESSSSEEy i s 2
Property Values '

Property values adjacent to
elevated roadways designed
by FIGG since 1988 have
shown that average property
values increased during and
after construction

AirTrain JFK (2001) -
32.5% per year

Regionally — 13% per year
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AirTrain JFK, New York
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U.S. 280 Elevated Roadway Garden Parkway - A Tribute to Nature:

Birmingham Alabama Trees and Native Stone




Shoulder

Shoulder Shoulder

= &/ \m & |
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Maintain all lanes for

4 Median at-grade roadway
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U.S. 280 Elevated Roadway Garden Parkway - A Tribute to Nature:
Birmingham Alabama Trees and Native Stone



Construction Method to Keep
U.S. 280 Elevated Roadway Traffic Flowing at All Times

Birmingham Alabama over intersections




e 2= =
Stormwater collected at deck level, piped through the bridge and
used to irrigate landscaping

Drainage Pipe
(Inside of Concrete)

Drainage Pipe
(Inside of Concrete)

Irrigate median landscaping



Rendering CFIGG A e

U.S. 280 Elevated Roadway | Garden Parkway

- A Tribute to Nature:
B"mmgham Alabama Trees and Native Stone
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Rendering ©OFIGG

SR-21 Corridor Study 6 Miles of Elevated Structure
Savannah, Georgia Corridor Study for MPO




==Rendering OFIGG

SR-21 Corridor Study 6 Miles of Elevated Structure

Savannah, Georgia Corridor Study for MPO




Hepdering ©FIGG
e ———..

SR-204 Corridor Study 3 Miles of Elevated Structure
Savannah, Georgia | Corridor Study for MPO




™ Rendering ©FIGG

Concept Rendering



Rendering ©OFIGG —

Concept Rendering




Rendering ©OFIGG

Concept Rendering




Functional Bridge Sculpture™




